12 United States Patent

Guenst et al.

US010478267B2

US 10,478,267 B2
Nov. 19, 2019

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

(%)

(21)
(22)

(65)

(1)

(52)

(58)

o 2\ Y

5 103 118 116
N\ 10 \

132 j q r i\ 126
b %

136
M_%_ﬁ 138
142 123

14— (S\ [ o
Tl

ORAL IRRIGATOR

Applicant: ToothShower LLC, Collegeville, PA
(US)

Lisa Michelle Guenst, Collegeville, PA
(US); Robert James Andrake,
Abington, PA (US); Brian Michael
Orme, Phoemixville, PA (US); Jeremy
Mark Fallis, Jr., Bethlehem, PA (US);

Daniel Shanahan, Phuladelphia, PA
(US)

Inventors:

TOOTHSHOWER LLC, Collegeville,
PA (US)

Assignee:

Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 154(b) by 489 days.

Notice:

Appl. No.: 15/401,144
Filed: Jan. 9, 2017

Prior Publication Data

US 2018/0193108 Al Jul. 12, 2018
Int. CIL.
A61C 1/00 (2006.01)
A61C 17/02 (2006.01)
(Continued)
U.S. CL
CpPC ........ A61C 1/0092 (2013.01); A61C 17/0202

(2013.01); A61C 17/028 (2013.01);

(Continued)

Field of Classification Search
CPC . A61C 17/02; A61C 17/0202; A61C 17/0211;
A61C 17/0214; A61C 17/208;

(Continued)

100

S

(56) References Cited
U.S. PATENT DOCUMENTS

683,075 A 9/1901 Schneider
803,475 A 10/1905 Dennis
(Continued)

FOREIGN PATENT DOCUMENTS

CN 2536202 Y 2/2003

EP 0258512 Al 3/1988
(Continued)

OTHER PUBLICATIONS

International Report on Patentabililty for PCT/US2017/067792 dated
Jul. 9, 2019, 9 pages.

(Continued)

Primary Examiner — Justine R Yu
Assistant Examiner — Alexander Morales
(74) Attorney, Agent, or Firm — Workman Nydegger

(57) ABSTRACT

An oral irrigator has a separate high pressure water system
and low pressure mouth rinse system to deliver two different
fluids to a pick or other accessories. The water system and
mouth rinse system are combined 1n a handle. The pick 1s
connected to the handle. The water system has a blocking
valve located 1n the handle and the mouth rinse system has
a hand pump located 1n the handle. The hand pump sits next
to a valve button for closing the blocking valve. When the
hand pump 1s pressed, it presses against the valve button of
the blocking valve to shut off the source of high pressure
water to the pick. The pressure 1n the pick drops so that the
hand pump can then introduce mouth rinse ito the pick.
When the hand pump 1s released, the blocking valve opens
up and high pressure water returns to the pick.
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FIG. 7
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FIG. 9B



U.S. Patent Nov. 19, 2019 Sheet 10 of 11 US 10,478,267 B2

1002



U.S. Patent Nov. 19, 2019 Sheet 11 of 11 US 10,478,267 B2

1105 /§ E&‘l 1132
=

1107 ﬁs’- Er‘ 1152
RS

1122 / ( L~ 1134

FIG. 11



US 10,478,267 B2

1
ORAL IRRIGATOR

COPYRIGHT AND TRADEMARK NOTIC.

T

A portion of the disclosure of this patent document
contains material to which a claim for copyright 1s made.

The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent

disclosure, as 1t appears 1in the Patent and Trademark Oflice
patent file or records, but reserves all other copyright rights
whatsoever.

FIELD OF THE INVENTION

Embodiments of the present invention relate to teeth and
gum cleaning devices.

BACKGROUND OF THE INVENTION

Current designs for oral 1rrigators combine mouth rinses
with water in a common reservolr and use an electrically
driven pump to deliver the mixture at high pressure to a pick.
The high pressure flow may be a pulsatile flow. A user places
the pick 1n said user’s mouth to clean said user’s teeth and
irrigate said user’s gums. There 1s need, however, for an oral
irrigator that can deliver full strength mouth rinse to a user’s
mouth without dilution and high pressure, pulsatile, cleaning
water to a user’s mouth without requiring the use of an
clectric pump.

SUMMARY OF THE INVENTION

The summary of the mvention 1s provided as a guide to
understanding the imnvention. It does not necessarily describe
the most generic embodiment of the mvention or the broad-
est range of alternative embodiments.

An mmproved oral 1rrigator comprises a high pressure
water delivery system 1n parallel with a low pressure mouth
rinse delivery system to alternatively deliver said fluids to a
common pick. The water delivery system provides water
from a source of high pressure water such as a shower head.
The mouth rinse delivery system provides mouth rinse from
a source of low pressure mouth rinse, such as a reservotr.
Both systems are combined 1n a handle that a user holds. The
pick 1s attached to the handle. The user wrrigates said user’s
teeth and gums by placing the pick 1n said user’s mouth and
manipulating 1t using the handle. As used herein, a “pick™ 1s
any device with a fluid inlet and a fluid outlet. It includes
conical tubes with a large inlet and small outlet, T devices
with multiple fluid outlets, and devices with brushes, such as
a toothbrush with a fluid inlet 1n the handle and one or more
fluid outlets 1n the brush. The tooth brush may have multiple
heads for simultaneously cleaning the tops and sides of
teeth.

The water delivery system in the handle comprises a
blocking valve with a spring loaded valve button. The spring
loaded valve button 1s biased normally open. When the
spring loaded valve button 1s depressed, the blocking valve
and hence the high pressure water 1s shut off to the pick. This
drops the pressure 1n the pick and allows low pressure mouth
rinse to be pumped into the pick with a hand pump that 1s
also 1n the handle. This also enables the user to turn oif the
high pressure water to the pick when entering or removing,
the pick from the mouth. When the user 1s done pumping
mouth rinse 1nto the pick, the spring loaded valve button in
the blocking valve 1s released, the blocking valve opens up,
and high pressure water 1s then reintroduced into the pick. A
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pressure oscillator may be present in the handle to cause the
high pressure water to oscillate in pressure and thus provide
a pulsing action to the user’s teeth and gums. The pick may
have a single exit orifice or may have multiple exit orifices.

The mouth rninse delivery system comprises a hand pump
mounted in the handle. The hand pump 1s used to pump
mouth rinse from a reservoir into the pick. Mouth rinse can
be any fluid a user might want to introduce into said user’s
mouth. This includes Listerine® mouthwash, prescription
mouth rinses such as chlorhexidine, teeth whitening agents,
essential oi1ls and saline rinses. The hand pump has a spring
loaded piston that 1s biased to a normally expanded con-
figuration. As used herein, “spring loaded piston™ refers to
any compressible chamber that will have a restoring force
once compressed. This includes, for example, a thick walled
clastomeric bladder. A pump button is attached to the spring
loaded piston so that a user can compress the piston by hand
and thus pump mouth rinse 1into the pick. In particular, the
pump button 1s positioned and dimensioned to be pressed by
a person’s thumb.

The hand pump inside the handle 1s mounted adjacent to
the blocking valve inside the handle such that the valve

button on the blocking valve will be pressed 1n and close the
blocking valve when a user puts pressure on the pump button
of the hand pump. When the blocking valve closes, the high
pressure water 1s disconnected from the pick. The pressure
in the pick drops and allows the user to pump mouth rinse
into the pick using the hand pump. When the user releases
the pump button, the blocking valve opens and high pressure
water 1s again delivered to the pick.

There 1s an outlet check valve attached to the outlet of the
spring loaded piston to prevent high pressure water 1n the
pick from back tlowing into the hand pump. There 1s also an
inlet check valve mounted to the inlet of the spring loaded
piston to prevent mouth rinse from back flowing into the
reservoir when the pump button 1s pressed. The inlet valve
or the outlet valve may be spring loaded pressure relief
valves that require a positive pressure to open. This will
prevent siphoning of mouth rinse through the system.

The mouth rinse reservoir may be housed 1n a console
mounted on the wall of a shower. High pressure water may
be piped from the shower head and through the console. A
dual lumen flexible supply tube may separately convey low
pressure mouth rinse and high pressure water from the
console to the handle. A mount may be provided on the
console for holding the handle when the handle 1s not 1n use.
The mount 1s dimensioned to hold the exit orifice of the pick
above the top of the mouth rinse reservoir so that mouth
rinse will not siphon out of the reservoir when the handle 1s
stored on the console.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic of an oral irrigator.

FIG. 2 1s a rendering of an exemplary handle.

FIG. 3A 1s a rendering of the handle of FIG. 2 with the
housing removed so the internal fluid systems can be seen.

FIG. 3B 1s a rendering of a handle similar to the handle
of FIG. 3A except the spring loaded piston 1s shown as an
clastomeric bladder.

FIG. 4 1s a cut away side view of the blocking valve of
FIG. 3A in combination with the hand pump of FIG. 3A.

FIG. 5 15 a rendering of the handle of FIG. 3B from a top

perspective so that a pressure oscillator 1n the handle 1s
visible.

FIG. 6 1s a rendering of the pressure oscillator of FIG. 5.
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FIG. 7 1s a cut away bottom view of the pressure oscillator
of FIG. 5 showing an internal turbine wheel.

FIG. 8A 1s a rendering of a console.

FIG. 8B 1s a rendering of the console of FIG. 8 A with the
reservolr cover and right storage door removed.

FIG. 9A 1s a rendering of the console of FIG. 8 A with the
housing removed to show the mouth rinse reservoir nside.

FIG. 9B 1s a rendering of the console of FIG. 9A from a
top rear perspective.

FI1G. 10 1s a drawing of a massager pick with left and right
side branches and multiple exit orifices.

FIG. 11 1s a longitudinal cross sectional rendering of an
exemplary massager pick.

DETAILED DESCRIPTION

The detailed description describes non-limiting exem-
plary embodiments. Any individual features may be com-
bined with other features as required by diflerent applica-
tions for at least the benefits described herein.

As used herein, the term “about” means plus or minus
10% of a given value unless specifically indicated otherwise.

As used herein, the term *“shaped™ means that an item has
the overall appearance of a given shape even 1if there are
minor variations from the pure form of said given shape.

FIG. 1 1s a schematic of an oral irrigator 100. The oral
irrigator comprises a high pressure water delivery system
101 and a low pressure mouth rinse delivery system 103.
Both systems are housed in part in a console 102 and an

attached handle 104. Attachment 1s by a tlexible supply tube
109.

Console

The water delivery system comprises a water supply tube
122. This conveys high pressure water from a source of high
pressure water 136, such as the piping leading 1into a shower
head 138. A three way valve 142 may be provided to redirect
high pressure water from the shower head to the water
delivery system. Any source of high pressure water may be
used, such as an electrically driven pump. The water should
have a minimum pressure of 10 psig. 40 to 60 psig 1s
suitable. An electrically driven pump may be provided to
boost and control the pressure of the water from the high
pressure source. The electrically driven pump may be bat-
tery operated. A pressure regulator may be provided to
reduce and control the pressure from the high pressure
source ol water. A pressure regulator may be needed 11 the
source of high pressure water 1s 100 psig or more. A filter
123, such as a screen, may be provided in the water supply
tube to remove particulates from the supply water.

The water supply tube proceeds into and through the
console. The console may be mounted on the wall of a
shower. Any mounting means may be used. The console may
be mounted 1n any convenient location such as next to a sink.
A shut off valve 118 may be provided in the water supply
tube and as part of the console. A user can turn the high
pressure water on or ofl using the shut off valve. The user
can also regulate the flow of high pressure water to an
intermediate value by partially closing the shut off valve.
The water supply tube may be connected to a console
bulkhead fitting 146 at about the bottom of the console. The
attachment of tubes to bulkhead fittings may be permanent
or removable (e.g. 1nsert fittings). The flexible supply tube
may connect to the console bulkhead fitting and convey both
high pressure water and low pressure mouth rinse to the
handle as separate streams. The tlexible supply tube may be
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4

a dual lumen tube. The first lumen 110 of said dual lumen
tube may have a relatively large internal diameter and

connect to the water supply tube via said console bulkhead
fitting. A relatively large diameter minimizes the pressure
drop of the high pressure water as 1t passes through the first
lumen. A suitable internal diameter 1s 3 mm or greater. A
suitable diameter may further be in the range of 4.5 to 7.5
mm. The flexible supply tube can be any length suitable for
conveying high pressure water from the console to the
handle. A suitable length 1s 1n the range of 0.5 to 2 meters.
A suitable length 1s about 1 meter.

The console may comprise a reservoir 114 for holding a
volume of mouth rinse 128. Mouth rinse may be any fluid
suitable for introduction mto a person’s mouth. The reser-
volr may have an open top 130 and thus be at about
atmospheric pressure. A mouth rinse tube 144 may proceed
from 1nside the reservoir at about its bottom, over about the
top of the reservoir, and then outside of the reservoir and
down to the console bulkhead fitting. The mouth rinse tube
may then be connected to the second lumen 108 of the
flexible supply tube. The internal diameter of the second
lumen may be small relative to the internal diameter of the
first lumen. This keeps the volume of the second lumen
small so that a user does not have to pump a hand pump 156
in the handle many times in order to deliver mouth rinse to
a pick 106. A suitable diameter for the second lumen 1s 4 mm
or less. A suitable diameter may be 1n the range of 2.75 mm
to 3.25 mm.

The lumens 1n the flexible supply tube do not have to be
circular in cross section. They can be any suitable shape.
Suitable dimensions for the noncircular lumens can be
calculated from the corresponding suitable diameters of the
circular lumens described herein using standard fluid
mechanical calculations related to volume 1n a tube and/or
pressure drop versus tlow.

The console may comprise a console mount 115. This will
be mated to a handle mount 162 on the handle. The com-
bined mounts will hold the handle 1n a storage position when
not 1 use. The console mount may comprise a magnet 132
and a shelf 134. The handle mount may comprise a magnet
164 and an overhang 166. The magnets, shelf and overhang
align so that the overhang sits on the shelfl and the magnets
are about opposite of each other and urge towards each other
when the handle 1s mounted on the console. The shelf height
1s set so that the exit orifice 120 of the pick 1s above the top
of the reservoir 130. This will prevent mouth rinse from
siphoning through the mouth rinse delivery system when the
handle 1s stored on the console.

The console may have a housing 112. A cover 124 may be
provided 1n the console housing and above the top of the
reservolr to prevent shower water or other materials from
entering the reservoir. The cover may be hinged to allow
casy opening and refilling of the reservoir. A level gauge 105
may be provided so that the user can see when the reservoir
needs to be refilled.

A storage chamber 116 may be provided 1n the console.
The storage chamber may be used to store one or more
additional picks 140. The additional picks may be used by
different people that use the oral irrigator. The picks may be
color coded. A door 126 may be provided in the console
housing to cover the storage chamber.

Handle

The flexible supply tube conveys high pressure water and
low pressure mouth rinse to the handle 104. The flexible
supply tube may connect to a bottom bulkhead {fitting 182 1n
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the bottom of the handle. The first lumen of the flexible
supply tube connects to an inlet water tube 184 1n the handle.
The inlet water tube connects to the mlet of a blocking valve
154 mounted 1n the handle. The outlet of the blocking valve
connects to an outlet water tube 160. The outlet water tube
may connect to the inlet of an optional pressure oscillator
158. The outlet of the pressure oscillator 190 connects to a
top bulkhead fitting 186 1n about the top of the handle. The
pick 106 connects to the top bulkhead fitting. A releasable
connection may be provided in the top bulkhead fitting to
hold the pick in place and then release 1t as needed. The
releasable connection may be a quick disconnect that can be
operated by hand.

The blocking valve comprises a body 168 and a spring
loaded valve button 170. The handle may comprise a hous-
ing 152. The body of the blocking valve may rest against the
housing of the handle so that it 1s held firmly in place when
pressure 1s placed on the spring loaded valve button. The
spring loaded valve button 1s biased normally open. When
the button 1s pressed, the blocking valve closes. When the
button 1s released, the blocking valve opens.

The second lumen 1n the flexible supply tube 1s connected
through the bottom bulkhead fitting of the handle to a
flexible inlet mouth rinse tube 192. The inlet mouth rinse
tube connects to an 1nlet check valve 178 of the hand pump
156. The hand pump comprises the inlet check valve, a
spring loaded piston 174, a pump button 176 and an outlet
check valve 172. The outlet check valve connects to a
flexible outlet mouth rinse tube 194. The outlet mouth rinse
tube connects to the oscillator outlet 190.

The hand pump 1s flexibly mounted inside the handle
housing and adjacent to the blocking valve so that when the
pump button 1s pressed and lateral force 1s placed on the
spring loaded piston, the spring loaded piston can move
laterally and provide force on the valve button and thus close
the blocking valve. When the blocking valve 1s closed, the
high pressure water 1n the pick drains out and the pressure
in the oscillator outlet drops. The spring loaded piston can
then compress under the hand force placed on the pump
button and mouth rinse 1s pumped into the oscillator outlet
and hence mto the pick. When the pump button 1s released,
the valve button on the blocking valve returns to its open
position and high pressure water flows back into the pick.

The outlet check valve 1 the hand pump 1s biased away
from the spring loaded piston so that said outlet check valve
prevents high pressure water in the oscillator outlet from
back flowing into the hand pump. The 1nlet check valve on
the hand pump 1s biased into the spring loaded piston so that
mouth rinse does not back flow into the reservoir when said
spring loaded piston 1s compressed.

The pressure oscillator 158 may be any device that causes
fluctuations i the pressure of the water flowing into the
pick. This includes mechanical devices, electrically powered
devices, and fluidic devices. An exemplary turbine based

pressure oscillator 1s described herein with reference to
FIGS. 6 and 7.

Exemplary Handle

FIG. 2 1s a rendering of an exemplary handle 200. The
handle comprises a top bulkhead fitting 204, a housing 202,
and a bottom bulkhead fitting 206. The housing 1s shaped to
provide an overhang 224 above a bulge 222. This provides
a grip for a user that will be secure even if the user has a
slippery hand due to, for example, use 1 a shower. The
overhang forms part of a handle mount. A magnet 226 may
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be provided 1nside the housing and underneath the overhang
to mate with a corresponding magnet 1n a console.

A pick button 212 may be provided so that a pick 214,
may be held 1n place in the top bulkhead fitting. When the
pick button 1s depressed, the pick 1s released.

A pump button 208 may protrude out of the housing so
that a user may depress the pump button and pump mouth
rinse 1nto the pick as described above.

The bottom bulkhead fitting may be adapted to receive an
end of a dual lumen flexible supply tube 232. The flexible
supply tube may comprise a first lumen 234 for conveying
high pressure water and a second lumen 236 for conveying
low pressure mouth rinse.

FIG. 3A 1s a rendering 300 of the handle of FIG. 2 with
the housing removed so that the internal fluid systems can be
seen. The internal fluid systems comprise portions of the
water delivery system 301 and mouth rinse delivery system
303. The water delivery system in the handle comprises a
first lumen 342 in the bottom bulkhead fitting 307 (cover
removed), a water inlet tube 308, a blocking valve 304
comprising a valve button 306, a water outlet tube 302 and
a pressure oscillator 314. The pressure oscillator 1s hidden
by the water outlet tube 1n the view presented 1n FIG. 3A. It
1s visible at item 314 in FIG. 5. The pick 214 i1s shown
mounted 1n the outlet of the pressure oscillator with the top
bulkhead fitting that holds the pick 1n place rendered invis-
ible. A pick exit orifice 324 1s shown at the distal tip of the
pick. A pick inlet 326 1s shown at the proximal end of the
pick.

The mouth rinse delivery system in the handle comprises
a second lumen 344 1n the bottom bulkhead fitting, an 1nlet
mouth rinse tube 322, a hand pump 3035 and an outlet mouth
rinse tube 312. The hand pump comprises an inlet check
valve 320, a spring loaded piston 318, the pump button 208,
and an outlet check valve 316. The hand pump 1s tlexibly
mounted 1nside the handle with 1ts bottom located on the top
of the valve button of the blocking valve. The blocking valve
rests against the handle housing (item 202, FIG. 2) so that
the blocking valve will firmly mounted 1n place and the
valve button can be depressed when the pump button on the
hand pump 1s pressed and the bottom of the spring loaded
piston 1s pushed down.

FIG. 3B 1s a rendering of a handle 331 similar to the
handle 300 of FIG. 3A except the spring loaded piston 1s
shown as an elastomeric bladder 334. The outlet check valve
332 and inlet check valve 336 are shown as flap valves.

FIG. 4 1s a cut away side view of the blocking valve 304
of FIG. 3A in combination with the hand pump 305 of FIG.
3A. The pick 214, pressure oscillator 314, outlet water tube
302, and inlet water tube 308 are shown schematically.

The blocking valve comprises a body 402, a cap 404, and
a spring loaded valve button 306. The body comprises an
inlet 412, an internal channel 416, a lateral bore 424 at right
angles to the internal channel, and an outlet 414. The spring
loaded valve button comprises a shatt 406, a spring 426 and
a distal tip 422.

The 1nlet and outlet of the blocking valve are collinear so
that pressurized water can flow from the bottom of the
handle up to the pick mounted in the top of the handle. The
collinearity of the inlet and outlet helps keep the width 41
of the blocking valve to less than twice the diameter of the
inlet water tube or outlet water tube. This helps keep the
overall width of the handle small enough to fit 1n a person’s
hand. A suitable width of the blocking valve 1s 12.5 mm. A
suitable outer diameter of the mlet water tube 1s 8.5 mm. A
suitable ratio of the width of the blocking valve to the outer
diameter of the nlet water tube 1s 1.5 or less.
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The valve button 1s mounted horizontally in the bore of
the valve body. The spring 426 surrounds the shait of the
valve button. The spring 1s normally compressed so that 1t
biases the valve button out. A seal 428, such as an O ring,
may be provided to make the spring loaded valve button
water tight against the bore. The cap 404 may screw onto,
snap onto, press fit onto or otherwise attached to the valve
body to hold the valve button 1n the bore.

The t1ip of the valve button may partially extend into the
internal channel of the valve body. 1 mm 1s a suitable
extension for a diameter of the internal channel of 2 mm. A
recessed seat 418 may be provided 1n the internal channel
and opposite the tip of the valve button. When the valve
button 1s pressed 1n, the tip proceeds across the rest of the
internal channel and 1nto the seat to seal off said internal
channel. The outer diameter of the shaft should be larger
than the internal diameter of the internal channel so that it
completely blocks the internal channel when the blocking
valve 1s closed. A suitable outer diameter of the shait 1s 3
mm when the internal diameter of the mternal channel 1s 2
mm.

In order to keep the width of the blocking valve small, the
diameter of the internal channel has to be small so that the
tip of the valve button does not have to travel far to close the
blocking valve. This helps keep the length of the valv
button that extends above the top of the cap small. A suitable
diameter of the internal channel 1s 2 mm.

A suitable internal diameter of the inlet and outlet of the
blocking valve 1s about 4.5 mm. It 1s surprising that the
diameter of the internal channel can be less than 12 of the
diameter of the inlet or outlet. Normally this would produce
an unacceptable pressure drop 1n a general purpose blocking
valve. In the applications described herein, however, small
diameter of the mternal channel 1s acceptable due 1n part to
the even smaller diameter of the exit orifice 324 1n the pick.
A suitable diameter of the exit orifice 1s 1n the range of 0.45
to 0.6 mm. This 1s required to get maximum velocity in the
high pressure water exiting the pick without causing atomi-
zation. Thus most of the pressure drop of the high pressure
water tlowing through the handle occurs at the exit orifice of
the pick where 1t translates to a high velocity water jet for
cleaning teeth.

The hand pump 3035 in FIG. 4 comprises an outlet check
valve 316 (shown schematically), a cylinder 436, a spring
loaded piston 318 and an inlet check valve 320 (shown
schematically). The piston 1s mounted within the cylinder. A
piston shait 444 and piston spring 442 (shown schemati-
cally) extend laterally from the piston and are mounted to the
pump button 208. A recess 432 1s provided 1n the bottom of
the cylinder. The valve button of the blocking valve 1s
located 1n the recess. The recess may be large enough to {it
over the top of the cap of the blocking valve.

A leading edge of mouth rinse 438 1s shown emerging
from the outlet check valve when the pump button is
pressed, the blocking valve 1s closed, and mouth rinse 1s
pumped to the pick. The outlet of the hand pump 1s con-
nected to the outlet of the pressure oscillator and hence to the
inlet of the pick.

FIG. 5 1s a rendering of the handle 331 of FIG. 3B with
the pressure oscillator 314 visible. The blocking valve 304
and elastomeric bladder 334 are also shown. The pressure
oscillator comprises an oscillator mlet 502, an oscillator
outlet 504, a turbine housing 506, one or more mounting tabs
512 and a mouth rinse port 508. The outlet water tube 302
proceeds from the blocking valve and 1s bent to introduce
high pressure water 1nto the oscillator horizontally into the
turbine housing. The oscillator outlet proceeds upwards
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from the top of the turbine housing where i1t connects to the
pick 214. The outlet mouth rinse tube 312 proceeds up from
the elastomeric bladder and connects horizontally to the
mouth rinse port. The mouth rinse port 1s connected to the
oscillator outlet. Thus in operation, only water proceeds
through the pressure oscillator. This mimimizes clogging that
might occur due to chemicals or other materials that may be
present 1in the mouth rinse. It also reduces the hand pressure
required to pump mouth rinse into the pick.

FIG. 6 1s a rendering of the pressure oscillator 314 of FIG.
5. The oscillator inlet 502, oscillator outlet 504, turbine
housing 506 mouth rinse port 508 and mounting tabs 512
can be seen. The turbine housing comprises a top 602, side
wall 604 and bottom 606.

FIG. 7 1s a cut away bottom view of the pressure oscillator
314 of FIG. 5. The oscillator inlet 502, oscillator outlet 504,

and mouth rinse port 308 can be seen. The pressure oscillator
comprises a turbine 700. The turbine comprises a turbine
housing 506 and a turbine wheel 702. The turbine housing
comprises a top 602, a side wall 604 and a bottom (1tem 606,
FIG. 6). The turbine wheel comprises a hub 714, and a
plurality of vanes 712. The turbine side wall has a generally
circular horizontal cross section. A turbine inlet 708 1ntro-
duces high pressure water into the housing from the oscil-
lator inlet 1n a direction that 1s generally tangential to the
side wall.

A turbine outlet 704 1s located in the turbine top. The
turbine outlet allows water to flow from the turbine into the
outlet of the pressure oscillator. The mouth rinse port 508 1s
downstream of the turbine outlet.

The turbine housing comprises a vertical axle 706 located
at about the center of the circular cross section of the side
wall. The vertical axle can be attached to either the top of the
turbine housing or the bottom. The hub of the turbine wheel
sits on the axle. The turbine vanes proceed radially from the
hub. They are spaced regularly on the hub. Each vane has a
distal tip 732. There 1s a gap 726 between the distal tips of
the vanes and the side wall. Each vane 1s described by a

width 710 and a length 711.

In operation, high pressure water tlows mto the turbine
inlet and causes the turbine wheel to spin. The high pressure
water then flows out of the turbine outlet. When the vanes
sweep past the turbine outlet, the outlet 1s partially blocked.
This causes pressure fluctuations 1n the high pressure water
flowing out of the turbine outlet and into the pick. A suitable
width of the vanes 1s 1 mm or greater for a turbine outlet
diameter of about 3 mm. The diameter of the side wall 1s
about 13 mm. It has been found by experiment that a
relatively wide gap of 0.5 mm or greater between the tips of
the vanes and the side wall helps the turbine wheel spin
freely. A suitable ratio of gap to side wall diameter, there-
fore, 1s 0.03 or greater.

A suitable hub diameter 1s about 5.5 mm. A suitable
overall wheel diameter 1s about 12 mm. 6 1s a suitable
number of vanes. The turbine outlet should be located far
enough away from the turbine 1nlet so that there 1s always at
least one vane between the inlet and outlet. This will prevent
water from flowing directly to the outlet without rotating the
vanes. The closest spacing 718 between the turbine 1nlet and
outlet, therefore, should be greater than the spacing 716
between the tips of two adjacent vanes. If the vane tips are
spaced 5.5 mm apart, for example, then the closest spacing
between the turbine inlet and the turbine outlet should be at
least 5.5 mm. A spacing of 5.9 mm 1s suitable.

Exemplary Console

FIG. 8A 15 a rendering of an exemplary console 800. The
console comprises a housing 810, a reservoir for mouth rinse
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(item 902, FIG. 9A), a reservoir cover 802, a reservorir level
gauge 812, a water supply tube 816, a shelf 808, a shut of
valve 814, a console bulkhead fitting 818, a leit storage door
804 and a right storage door 806. The dual lumen flexible
supply tube 232 of FIG. 2 1s attached to the bottom of the
console bulkhead fitting. The console bulkhead fitting 1s
attached to about the bottom of the console. The water
supply tube conveys high pressure water from a source of
high pressure water to the console bulkhead fitting. The shut
ofl valve 1s adapted to close the water supply tube or open
it as required. The reservoir cover 1s attached to the top of
the housing with a rear hinge. It overhangs the housing to
form an air passage 822 from outside the housing to under-
neath the cover. This allows air to go 1nto the reservoir when
mouth rinse 1s pumped out. The left side door and right side
door are each attached to the back of the housing by a hinge.

The shelf 808 1s designed to form a stable cradle for the
overhang 224 (F1G. 2) of the handle. As used herein, a stable
cradle 1s a mount that holds an i1tem such that said item 1is
held on said mount by the force of gravity. Said shelf forms
a stable cradle for said overhang in part due to said self’s
arcuate form which wraps 1n part around the handle under-
neath the overhang. A magnet may still be provided, for
example, 1n the shut off valve 814 so that the magnet in the
handle will urge towards it and increase the stability of the
handle being held on the cradle.

FIG. 8B 1s a rendering 830 of the console of FIG. 8A with
the reservoir cover and right storage door removed. A
reservoir inlet 832 can be seen. In operation, a user can open
the reservoir cover and pour mouth rinse 1nto the reservoir
inlet. The cover can then be closed to keep foreign matter,
including shower water, from entering the reservoir. The
right storage chamber 834 has room for one or more extra
picks 836. The picks may be held in place by one or more
clips 838. The picks may be color coded 842 so that different
colored picks can be assigned to different users. The storage
chamber 1s wider at its top than at its bottom. The top area
may have clips or other holders for storing wider picks, such
as the massager pick described in FIG. 11. A similar or
different structure may be provided 1n a leit storage chamber
that 1s covered by the left storage door.

FIG. 9A 15 arendering 900 of the console of FIGS. 8A and
8B with the housing removed. The water supply tube 816,
reservoir 1nlet 832, level gauge 812, shut off valve 814 and
console bulkhead fitting 818 (cover removed) are visible.
The reservoir 902 can now be seen. The reservoir can be
made of any material compatible with mouth rinses. Poly-
cthylene 1s a suitable material. The material may be at least
translucent or transparent so that the level of mouth rinse can
be seen 1n the level gauge. The shape of the reservoir can be
adapted to conform to the desired housing shape.

The reservoir comprises a top 908 and a bottom 906. A
console mouth rinse tube 904 may proceed from about the
bottom of the reservoir to the top of the reservoir and then
back down to the console bulkhead fitting. There 1t 1s
connected to the second lumen 236 of the flexible supply
tube 232. An advantage of having the console mouth rinse
tube proceed from the bottom of the reservoir to the top of
the reservoir 1s that there 1s no need for a fitting 1n the bottom
of the reservoir to remove mouth rinse. Said {itting might
leak.

The shut off valve comprises a handle 912 and a body 914.
The water supply tube connects to the body of the shut off
valve and 1s shut off when the handle 1s turned. The shut off
valve may be a ball valve. The shut off valve may alterna-
tively be a regulating valve 1n case the pressure delivered to
the handle needs to be reduced.
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FIG. 9B 1s a rendering 900 of the console of FIG. 9A from
a top rear perspective. The water supply tube 816 proceeds

down through a U channel 922 1n the reservoir 902. It then
connects to the body of the shut off valve 914. A connection
1s then made to the console bulkhead fitting and first lumen
234 of the flexible supply tube.

A shelf 926 may be provided to support the reservoir. The
console mouth rinse tube 904 can be seen emerging from the
top of the reservoir 908. A clip 924 1s provided to secure the
console mouth rinse tube.

Massager Pick

FIG. 10 1s a drawing of a massager pick 1000. The
massager pick may be used to massage a person’s gums
and/or clean said person’s teeth. The massager pick com-
prises an 1nlet tube 1002 where fluid goes 1n 1022, a left side
branch 1004 and a right side branch 1006. The left side
branch and right side branch proceed horizontally from the
distal end of the inlet tube. Said branches may be curved.
Said branches may be flexible 1008. A plurality of exit
orifices 1014 may be on said branches. Said exit orifices may
all be on the same side of the branches. Thus when a
massager pick 1s placed inside a user’s mouth, the outlet
water 1024 will impinge the same side of said person’s teeth
and gums.

Raised nubs 1012 may be provided on the left and right
side branches. The orifices may proceed through said nubs.
The nubs may be rubbed against a person’s gums for a
massaging eflect. In alternative embodiment, only one
branch may be provided in the massager pick.

FIG. 11 1s a longitudinal cross sectional rendering of an
exemplary massager pick 1100. The massager pick com-
prises an inlet tube 1102, a hollow left side branch 1104, a
hollow right side branch 1106 and a hollow bridge 1113. The
inlet tube has an mlet 1152 and an outlet 1154. The left side
branch has an inlet 1166 and an outlet 1168. The right side
branch has an inlet 1156 and an outlet 1158. The bridge has
a left end 1164, a right end 1162 and a top surface 1108. The
outlet of the mlet tube 1s connected to the inlets of the lett
and right side branches. The outlets of the left and right side
branches are connected to the left and right ends of the
bridge. There 1s a plurality of exit orifices 1114 1n the top
surface of the bridge.

The bridge may have a longitudinal concave arcuate
shape 1172. The inlet tube, leit side branch, right side branch
and bridge may be made from a rigid material 1117 such as
plastic. The bridge may nonetheless be tlexible enough so
that 1t bends 1n or out when pressed against a surface with
a smaller or larger radius of curvature than the radius of
curvature of the concave arcuate shape. For example, the
arcuate shape of the bridge may conform to the shape of a
user’s teeth or gums when the massager pick 1s pressed
against them using the normal force a person could provide.
It may then return to 1ts original shape when removed from
said person’s mouth. Alternatively, the massager may be
designed to conform to a person’s mouth shape upon itial
use and remain in said shape when removed from said
person’s mouth.

The upper wall of the bridge may form a plurality of
upward directed converging nozzles 1116. The upward wall
of the bridge may be covered with a layer of elastomer 1115
that 1s shaped into a plurality of upward directed nubs 1112.
Each exit orifice passes through one of the upward directed
nozzles and upward directed nubs.

The inlet tube 1102 may comprise an inlet fitting 1103.
The inlet fitting may be adapted to reversibly connect to an
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adapter fitting 1122. A thread 1105 and O ring 1107 may be
provided to connect the inlet fitting to the adapter fitting. The
adapter fitting may comprise one of a number of alternative
connection means, such as a quick disconnect 1124. FIG. 11
shows an alternative adapter fitting 1132 that comprises a

tubing fitting 1134.

CONCLUSION

While the disclosure has been described with reference to
one or more different exemplary embodiments, 1t will be
understood by those skilled in the art that various changes
may be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
disclosure. In addition, many modifications may be made to
adapt to a particular situation without departing from the
essential scope or teachings thereol. Therefore, 1t 1s intended
that the disclosure not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this mnvention.

We claim:

1. An oral 1irrigator comprising:

a) a water delivery system for connecting a source of high
pressure water to an inlet of a

pick;

b) a mouth rinse delivery system for connecting a reser-
voir of mouth rinse to said inlet of said pick;

¢) a handle comprising:
1) a blocking valve comprising:

1) a blocking valve nlet;

2) a blocking valve outlet;

3) a body comprising an internal channel connecting
said blocking valve inlet to said blocking valve
outlet; and

4) a spring loaded valve button wherein:

a) said spring loaded valve button 1s biased to a
normally open position; and
b) said spring loaded valve button will close off
said mternal channel when urged closed; and
11) a hand pump comprising:

1) a spring loaded piston at least 1in part defining a
fluid chamber within the hand pump and movable
to vary a volume of the fluid chamber, wherein
said spring loaded piston 1s biased to a normally
expanded configuration;

2) a pump button attached to said spring loaded
piston such that said spring loaded piston will be
compressed when pressure 1s placed on said pump
button;

3) an 1let check valve fluidly connected to said fluid
chamber and configured to allow fluid flow nto
said fluid chamber; and

4) an outlet check valve tluidly connected to said
fluid chamber and configured to allow fluid flow
out of said fluid chamber;

wherein
said hand pump 1s mounted adjacent to said blocking
valve such that said valve button will be urged closed
when pressure 1s put on said pump button thus shutting
ofl said source of high pressure water to said pick and
allowing said mouth rinse to be pumped into said pick
from said reservoir using said hand pump.
2. The oral irrigator of claim 1 which further comprises:
a) a console comprising:
1) said reservoir;
11) a mouth rinse tube; and
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111) a water supply tube for connecting to said source of
high pressure water; and
b) a flexible supply tube comprising:
1) a first lumen; and
11) a second lumen;
wherein:

¢) said first lumen 1s part of said water delivery system
and 1s adapted to convey said high pressure water from
said water supply tube to said handle;

d) said mouth rinse tube 1s part of said mouth rinse
delivery system and 1s adapted to convey mouth rinse
from said reservoir to said second lumen; and

¢) said second lumen 1s part of said mouth rinse delivery
system and 1s adapted to convey mouth rinse from said
mouth rinse tube to said handle.

3. The oral irnigator of claim 2 which further comprises

said pick and wherein:

a) said handle comprises a handle mount;

b) said console comprises a console mount that mates
with said handle mount;

¢) said reservoir comprises a top and a bottom;

d) said pick 1s mounted on said handle; and

¢) said console mount 1s vertically positioned on said
console such that an exit orifice of said pick will be
above said top of said reservoir when said handle 1s
mounted on said console such that mouth rinse will not
be siphoned out of said reservorr.

4. The oral wrrigator of claim 3 wherein said console
mount 1s a stable cradle for said handle mount such that said
handle will be held on said console by the force of gravity.

5. The oral 1rrigator of claim 3 wherein:

a) said handle mount comprises a magnet and an over-
hang;

b) said console mount comprises a magnet and a shelf;
and

¢) said magnets will urge towards each other and said
overhang will rest on said shelf when said handle 1s
mounted on said console.

6. The oral irrigator of claim 3 wherein:

a) said console comprises:

1) a top;

11) a bottom; and

111) a console bulkhead fitting comprising a top and a
bottom:

b) said console bulkhead fitting 1s mounted on about said
bottom of said console;

¢) said tlexible supply tube 1s mounted 1nto said bottom of
said bulkhead fitting;

d) said mouth rinse tube proceeds from said bottom of
said reservoir over said top of said reservoir and
connects to said top of said bulkhead fitting and hence
to said second lumen of said tlexible supply tube.

7. The oral irrigator of claim 1 wherein said spring loaded
piston 1s an elastomeric bladder that will compress when
said pump button 1s pressed and will expand when said
pump button 1s released.

8. The oral irrigator of claim 1 which further comprises
said pick and wherein:

a) said handle comprises a pressure oscillator, said pres-

sure oscillator comprising an inlet

and an outlet;

b) said outlet of said blocking valve 1s connected to said
inlet of said pressure oscillator;

and

¢) said outlet of said pressure oscillator 1s connected to
said inlet of said pick.
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9. The oral irnigator of claim 8 wherein said outlet check
valve 1s connected to said outlet of said pressure oscillator.

10. The oral irnigator of claim 8 wherein said pressure
oscillator comprises a turbine and wherein:

a) said turbine comprises:

1) an inlet with an inlet diameter;
11) an outlet with an outlet diameter;
111) a turbine housing comprising:

1) a top;

2) a bottom:;

3) a side wall, said side wall having a generally
circular horizontal cross section comprising a cen-
ter:;

4) a vertical axle connected to at least one of said top
of said turbine housing or said bottom of said
turbine housing; and

5) said vertical axle 1s centered at about said center
of said circular horizontal cross section; and

1v) a turbine wheel comprising;

1) a hub mounted on said vertical axle; and

2) a plurality of vanes proceeding radially from said
hub wherein:

a) said vanes each comprise a length and a width;

b) said vanes are about equally spaced apart on
said hub; and

c) each vane comprises a distal tip;

b) said turbine inlet 1s adapted to introduce said
high pressure water into said turbine housing 1n
a tangential direction relative to said side wall;
and

¢) said outlet of said turbine 1s 1n said top of said
turbine housing.

11. The oral irrnigator of claim 10 wherein there 1s a gap
between said distal tips of said vanes and said side wall of
said turbine housing.

12. The oral 1rrigator of claim 11 wherein said gap 1s at
least 0.03 times said diameter of said circular cross section.

13. The oral wrrigator of claam 10 wherein a closest
distance from said turbine outlet and said turbine inlet is
greater than the distance between the tips of two adjacent
vanes.

14. The oral irrigator of claim 10 wherein:

a) said pressure oscillator comprises a mouth rinse port;

b) said mouth rinse port 1s downstream of said turbine

outlet; and

¢) said outlet check valve 1s connected to said outlet of

said pressure oscillator via said mouth rinse port.

15. The oral 1rrigator of claim 1 wherein said inlet of said
blocking valve 1s collinear with said outlet of said blocking
valve.

16. The oral irrigator of claim 15 wherein:

a) said internal channel comprises a diameter;

b) said inlet of said blocking valve comprise a diameter;

and

10

15

20

25

30

35

40

45

50

14

¢) said diameter of said blocking channel 1s less than 4
of said diameter of said inlet of said blocking valve.
17. The oral irrigator of claim 15 which further comprises

said pick and wherein:

a) said pick comprises an exit orifice;

b) said exit orifice of said pick comprises a diameter; and

¢) said diameter of said exit orifice 1s less than 12 of said
diameter of said internal channel.

18. The oral irmigator of claim 1 wherein:

a) said hand pump comprises a cylinder;

b) said cylinder comprises a bottom with a recess 1n 1t; and

¢) said valve button of said blocking valve 1s located 1n
said recess.

19. The oral 1rrigator of claim 1 wherein:

a) said handle 1s dimensioned to fit 1n a person’s hand; and
b) said pump button 1s dimensioned and positioned to
receive pressure from a thumb of the person’s hand.

20. The oral irrigator of claim 1 wherein:

a) said blocking valve 1s rigidly mounted within a housing,
of said handle; and

b) said hand pump 1s flexibly mounted within said hous-
ing of said handle.

21. The oral 1rrigator of claim 1 which further comprises

said pick and wherein said pick comprises a brush.

22. A massager pick for an oral irrigator comprising;

a) a hollow left side branch comprising an inlet and an
outlet;

b) a hollow right side branch comprising an inlet and an
outlet;

¢) an inlet tube comprising an inlet and an outlet; and

d) a hollow bridge comprising a left end, a right end and
a top surface wherein:

¢) said outlet of said inlet tube 1s connected to said inlet
of said left side branch and said inlet of said right side
branch;

1) said left end of said bridge 1s connected to said outlet
of said left side branch;

o) said right end of said bridge 1s connected to said outlet
of said right side branch;

h) said top surface of said bridge 1s covered with an
clastomeric layer and comprises a plurality of upward
directed converging nozzles and a plurality of exit
orifices, wherein said elastomeric layer 1s shaped to
form a plurality of upward directed nubs and each of
said exit orifices passes through one of said nozzles and
one of said nubs.

23. The massager pick of claim 22 wherein:

a) said bridge has a longitudinal concave arcuate shape
with a radius of curvature;

b) said bridge 1s flexible such that if 1t 1s pressed against
a surface with a smaller or larger radius of curvature
than said radius of curvature of said arcuate shape, said
bridge will bend 1n or out.
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